Abstract-The power output of a Photovoltaic system is mainly influenced by the weather conditions. Semitransparent [CdTe] Thin-Film PV module is one of the promising green energy sources that need to be more investigated in terms of efficiency and modeling. This paper presents real-time daily measurements for such modules that serve the system design, prediction, and modeling. Single and multi-layer configurations categories have been used as a platform to test the PV system at various temperature and irradiance ranges. Experimental measurements were conducted at UPM University, Serdang, Malaysia, where a 6 different modules are tested according to their interconnection and installation. A wireless data acquisition card, of one second sampling interval, has been utilized to acquire the weather and electrical parameters (module temperature, solar irradiance, Voltage, and Current). The result of the harvested daily energy shows a value around (2.51) as a maximum efficiency in a cloudy day conditions and it is influenced by the transparency factor when configured in a multi-layer. It is found that the modules' performance is similar to that of a Silicon-based solar panels.
INTRODUCTION
Nowadays the extensive use of energy has created a necessity for renewable energy power sources, which triggered the development of photovoltaic solar cell devices industry and technology [1] . CdTe cells are a type of the semiconductor thin film that has the permitting for lower production costs. CeTe technology has done the highest production level of all the thin film technologies [2] . The thickness of the film and transparency will be controlled, so several methods have been used to control the thickness and transparency of the film, such as the Spin Coating and Screen printing method [3] . The design engineers considered the Predicting of a performance of PV panels is essential [4] . Although thin-film photovoltaic (PV) modules have been in production for decades, the characterization of their performance analysed under a synthetic light. The Standard Test Conditions (STC) take in the light intensity of a clear summer day and the module temperature of a clear winter day. These measurement conditions clearly do not represent real operating conditions of PV devices at the site of installation. Therefore the Modelling of solar PV could be useful in predicting the important characteristics of solar photovoltaic modules under real operating conditions [5] . The familiarity of current and voltage relationship of photovoltaic modules under real operating conditions is essential for the determination of their power output [5] . The technical data provided by the manufacturers may not necessarily describe the performance of photovoltaic modules at a particular site because the climatic conditions can differ dramatically from the standard test conditions [6] . Through the real-time monitoring for some parameters important, like the electrical characteristics, sun irradiation and ambient parameters for panels or each panel, is carried out. Monitoring and analysis of these parameters will create the system appropriate to perform pertinent services. The monitoring of photovoltaic system and optimization of the energy they produce is a key issue in order to warranty this type of systems can achieve the objective of significantly contributing to supply the ever increasing request of electrical power [7] . A lux meters, thermometers, and multimeters thesis are a type of analog instruments and manual measurements used for measurements had been done previously. Such type of measurements can't achieve the current requirements in the period of the time duration and accuracy [8] . The performance monitoring of a PV system through an effective solution for this problem is resolved by adopting the data logger.
Data procuration systems are widely utilized in renewable energy implementation in order that collects data as regards the system performance for evaluation purposes [9] . The passing system energy efficiency at any date and time is defined as the ratio of the output power to the solar irradiance per unit area of the solar PV panel [10] . This paper presents a real-time daily measurements for such modules that serve the system design, prediction, and modeling. Single and multi-panel connection categories are used as a platform to test the PV system at various temperature and irradiance ranges. Experimental measurements for modeling Thin-Film panels were conducted at UPM University, Serdang, Malaysia, where a 6 different modules are tested according to their interconnection and installation. A wireless data acquisition card with one second sampling interval has been utilized to acquire the weather and electrical parameters (module temperature, solar irradiance, Voltage, and Current).
II. EXPERIMENTAL SETUP AND METHODOLOGY

A. Measurements
A mechanical structure has been prepared so as to carry the Thin-Film panels and to provide flexibility to install the panels in multilayer configurations. The experimental measurements of Thin-Film panels have been conducted in Electrical and Electronics Engineering/ Faculty/ UPM University, Malaysia. A 6-panels, each pair of panels have a same transparency ratio (40, 20, and 10) %, respectively, with same dimensions (1200x 800x60) mm, as shown in Fig.1 . The collected data that acquired from solar panels of daily interval and for several days on an hourly basis from 7 am to 7 pm by using a wireless sensor network which consists of two circuits: the outdoor circuit, at UPM field, where it contains some sensors; current, voltage, irradiance, and temperature sensors to read the PV parameters individually, and then to send these observations to the coordinator/ base station by using a radio frequency (RF) wireless communication. In contrast, the coordinator's node is linked directly to PC placed in the lab to receive the data, the measured (voltage, current, irradiance, and temperature), a description of the experimental setup is shown in Fig. 2 .
During the measurements, the following parameters were recorded: date, time of measurement, weather conditions (percent cloud cover), the amount of incident light [w/m2], the ambient air temperature ( o C) and the relative humidity [RH%]. We've taken several a measurements for a six, three and two panels are connected in series in different configurations as a single or multi-layer. The array output delivers power for the load and also charging the battery of the remote monitoring node which employs to collect the sensor readings, as shown in Fig. 3 . a and b. 
B. System objectives
The system was developed for measuring and monitoring a PV module. It provides facilities to get the test through three types of measurements; Environmental and system variables (ambient temperature, solar irradiance, voltage, current, energy, power). Monitoring and analyzing of these parameters will make the system appropriate to carry out relevant duty as described:
Complete reports about production cycles supporting a collection of tools to plan the activity and the power production.
Real-time monitoring of the effective energy power produced by each solar panel and, obviously, by the entire system, according to the solar irradiation and environmental conditions. Measuring solar radiation in real time to optimize the display of panels with estimate to solar irradiation.
Valuation, through historical data stocked by the system and weather predication per day, the production of energy. As shown in Fig. 4 .
Specific and real-time conservation through by the individualization of a final inactivity in short time.
Several measurements were collected under different weather conditions and can be listed as in table I. Daily measurements show the relationships between the output power (voltage V, and current I) and, in contrast, the variations in the irradiance and temperature (Irr, T) and all of them based on the time axis, the attained daily data for several days were collected as the data sheet excel.
III. RESULTS AND DISCUSSION
The monitoring system of Thin-Film PV recorded the data of voltage, current, irradiance and temperature during a day time (sunny and cloudy). The PV data have been recorded in June and July 2017 in a sunny and partly cloudy. The measurements have been conducted in a a single panel and multi-layer configurations (three or two panels were connected in series). At 1second sampling time, four real-time observations have been recorded via a monitoring system, they are:-sunlight (solar Irradiance), ambient temperature, as input while the electrical parameters that are represented by the terminal voltage and the current passing through the load, as an output power. All of these parameters that versus with time were displayed at the base station PC as the sample shown in Fig 4. The most interesting factor that this work focus on is the energy, which represents the area under the curve of the power rate variations for both; the input power (irradiance) or the generated power (electrical power), and also the efficiency for such type of solar panels. Therefore, intensive daily recordings have been conducted under different weather conditions and different installation categories as individual module or multilayer.
A. Multilayer 3-panels Experimental measurements
In this category, Three panels have been connected in series electrically while, they are placed in parallel with respect to ground separated by one meter space, and taking into account that the upper module is the most transparency to allow more light passing through. 
B. Multilayer 2-panels Experimental measurements
In this category, Two panels have been connected electrically in series while, they are placed in parallel with respect to ground separated by one meter space. The input power represented by the sunlight or irradiance in (w/m 2 ) versus the time during the day time can be seen in in Fig. 6 . (a), while the harvested energy (the area under the curve of the output power) on a one random day (30th June 2017) can be seen in Fig. 6. (b) . 
C. Single -panel Experimental measurements
In this category, one panel has been connected in parallel with respect to the ground, a single module with a maximum transparency (40%). The input power represented by the irradiance in (w/m 2 ) versus the time during the day time can be seen in in Fig. 7. (a) , while the harvested energy (the area under the curve of the output power) on a one random day (5th July 2017) can be seen in Fig. 7. (b) . 
D. Efficiency calculation
The Efficiency in photovoltaic solar panels is measured by the ability of a panel to convert sunlight into serviceable energy for human consuming. Knowing the efficiency of a panel is important in order that select the valid panels for a PV system. The panel efficiency define the power output of a panel per unit of panel area.
The efficiency of solar panels can be defined as the ratio of electric power generated by a PV panels (power output) and the power to be transmitted into the PV panel through insolation (the power input). This relation is calculated as follows:
Solar efficiency (η) = Power output / Solar irradiance Panel *area
As there is a relationship between output power and solar irradiance:
The Solar efficiency (η) = Output energy/Input energy x100
Input energy E irrd (w/h) represents the energy absorbed by solar panel of sunlight, while the output power ( ) is the product of current ( ) and voltage ( ). Therefore, it can be expressed as:
The quantity of energy [E out (W/h) ] which is equal to the area under the power rate curve as indicated it in Fig. 8. 
= ∫ ( )
E out (w/h) representing the power output of solar panel during the daytime. We've selected three related research articles that may very benefit from the achievements of this work [11] - [13] , because they considered the solar PV array as the only power supply to feed electricity to a high efficient home system with DC environment. Electrical power output of the semitransparent thin film solar panels increases with increasing of the light intensity on the panels during time period of one day .The obtained efficiency of the Thin-Film solar on multi panels(2 panel by series) was about 2.19% lower than the single panel efficiency have 2.27%.
IV. CONCLUSION
The output power and efficiency of a solar PV system are not constant but changes over time each day. The daily changing styles provide valuable on-line information for users and designers for analyzing the performance of their solar PV system. The work has explored the measurements of climate and electrical parameters in Thin-Film modules environment. Wireless monitoring and data logger has been successfully developed and tested based on remote sensors. This paper analyzes the electrical characteristics of thin film solar panels in the assignment of changes of the microclimate conditions. Based on the results, the calculated efficiency is obtained as the proportion of the input of sun energy and the output of electrical energy. Based on the measured values of electrical and physical parameters monitored for the semitransparent thin film photovoltaic panels installed in UPM university field. It is possible to indicate some points as follow.
The electrical power output of the semitransparent thin film solar panels increases with increasing of the light intensity on the panels during a time period of one day.
The obtained efficiency of the thin film solar multi panels (two panel by series) was about 2.19% lower than the single panel while 2.27%.
The performance of the Thin-Film PV is highly affected by weather conditions which are similar to the normal Silicon-based solar panel. The individual efficiency of the panel is higher than when they are installed in layer mode, nevertheless the electrical connection in parallel or series, the overall power would be higher.
A future work is to obtain measurements in rainy days and utilizing dry and rainy season as learning and testing data for intelligent software.
